Introduction {#sec1-1}
============

**What was known?**

The role of food allergy remains controversial in older children and adult patients suffering from atopic dermatitis, few studies concerning the food allergy in this group of patients are available.

Atopic dermatitis is a chronic, intermittent, inflammatory, genetically predisposed skin disease that is characterized by severe pruritus and xerosis. A number of environmental factors have been implicated in its pathogenesis.

The role of food allergy in atopic dermatitis has been a subject of controversy in dermatology, but today there is definite evidence that food allergy has a role in the pathogenesis of the disease. The importance of food allergy in children with atopic dermatitis has been confirmed by extensive studies,\[[@ref1]\] but the role of food allergy remains controversial in older children and in adults suffering from this disease.

Many food reactions in people with atopic dermatitis may not necessarily be mediated through immune reactions.\[[@ref2]\] As sensitization to food early in life may be a predisposing factor,\[[@ref3]\] it is important to investigate whether the elimination of dietary triggers can help alleviate the symptoms of atopic dermatitis. The role of dietary factors in atopic dermatitis---either as a causative factor or as a treatment measure through the use of exclusion diets---remains unclear.\[[@ref4]\] Many researchers advocate double-blind placebo-controlled food challenges to establish whether a child has a true food allergy.\[[@ref5]\]

There is a vast amount of literature claiming that dietary elimination of specific foodstuffs causes improvement of atopic dermatitis in some cases. However, much of the evidence fails to withstand close scrutiny.\[[@ref2]\] The advantage of dietary interventions is that they may address one of the primary causes, as opposed to treatments that merely suppress the symptoms. However, there can be serious consequences to any dietary manipulation that leaves the individual deficient in calories, protein, or minerals such as calcium.\[[@ref6][@ref7]\] Avoidance of multiple foods is potentially hazardous and requires continuing dietary supervision in the pediatric age-group.\[[@ref6]\]

According to the European Academy of Allergy and Clinical Immunology (EAACI) position paper, in case of suspected food allergy (by history and/or specific sensitization), a diagnostic elimination diet is recommended over a period of up to 4-6 weeks, with the exclusion of the suspected food items. If the role of food in persistent moderate-to-severe atopic dermatitis is unclear, the patient should maintain a daily record of symptoms (including the status of atopic dermatitis, intensity of itch, and sleep loss) and the intake of specific foods. These protocols will give an overview of the patient\'s diet and may point to a possible relation between the worsening of eczema and specific food intake. If there is no such association and the diagnostic procedures outlined above do not provide helpful information, the introduction of a diagnostic hypoallergenic diet over a period of at least 3 weeks can be helpful in severe atopic dermatitis.\[[@ref8]\] If the condition of atopic dermatitis remains stable or increases within 4 weeks during the diagnostic elimination diet, it is unlikely that food allergy is a relevant trigger factor for the atopic dermatitis, and open food challenges are then not necessary. It has to be taken into account that in rare cases a food that was 'allowed' during the elimination diet may be responsible for persistent symptoms.

The European Task Force on Atopic Dermatitis (ETFAD) has developed the SCORAD (SCORing AD) index to create a consensus on assessment methods for atopic dermatitis so that the results of different trials can be compared.\[[@ref9]\]

The Aim {#sec1-2}
=======

The aim of our study was to evaluate, using the SCORAD system, the effect of a diagnostic hypoallergenic diet taken for a period of at least 3 weeks. This diet was recommended to patients suffering from atopic dermatitis in the diagnostic workup of food allergy before open exposure tests with suspected food allergens.

Materials and Methods {#sec1-3}
=====================

Patients {#sec2-1}
--------

Patients over 14 years of age with atopic dermatitis who were examined at the Department of Dermatology and Venereology, Faculty Hospital and Medical Faculty of Charles University, Hradec Králové, Czech Republic, from January 2005 to April 2008 were included in the study. The diagnosis of atopic dermatitis was made according to the the Hanifin-Rajka criteria.\[[@ref10]\]

All patients signed informed consent forms prior to inclusion in the study, and the permission of the local ethics committee was obtained for conducting this study.

Examinations {#sec2-2}
------------

Complete dermatological and allergological examination was performed in all included patients at the allergological outpatient department, with evaluation of the occurrence of bronchial asthma and of the occurrence of perenial or seasonal rhinoconjunctivities.

Personal history {#sec2-3}
----------------

A detailed personal history of possible food allergy was taken in all included patients. The patients were asked if they suffered from immediate or late food adverse reactions affecting the skin (itching, rush, urticaria, worsening of atopic dermatitis), gastrointestinal tract, or respiratory tract. History of food-dependent exercise-induced anaphylaxis (FDEIA), occupational asthma and rhinitis, and contact urticaria was also elicited.

Examinations {#sec2-4}
------------

The diagnostic workup of food allergy (including skin prick tests, atopy patch tests, and measurement of specific serum IgE) to wheat, cow\'s milk, peanut, soy, and egg was performed before the diagnostic hypoallergenic diet was started. This was done during intervals when the patient had mild symptoms of atopic dermatitis (as evaluated with SCORAD).

Open exposure test and double-blind placebo-controlled food challenge tests with suspected food allergens were performed after the diagnostic hypoallergenic diet during intervals when the patient had mild symptoms of atopic dermatitis.

[Figure 1](#F1){ref-type="fig"} shows the diagnostic algorithm for the identification of food allergy in atopic dermatitis patients and the inclusion of the diagnostic hypoallergenic diet in the diagnostic workup of food allergy in patients suffering from atopic dermatitis.\[[@ref8]\]

![Diagnostic algorithm for the identification of food allergy in atopic dermatitis](IJD-57-428-g001){#F1}

Scoring of atopic dermatitis {#sec2-5}
----------------------------

The diagnosis of atopic dermatitis was made using the Hanifin-Rajka criteria\[[@ref10]\] at the Department of Dermatology and Venereology, Faculty Hospital and Medical Faculty of Charles University, Hradec Králové, Czech Republic.

Severity of eczema was scored using the SCORAD index,\[[@ref9]\] which includes assessment of topography items (affected skin area), intensity criteria, and subjective parameters. To measure the extent of atopic dermatitis, the rule of nines was applied on a front/back drawing of the patient\'s body. The extent can be graded on a scale of 0 to 100. The intensity part of the SCORAD index consists of six items: Erythema, edema/papulation, excoriations, lichenification, crusts, and dryness. Each of these items can be graded on a scale of 0 to 3. The subjective items include daily pruritus and sleeplessness. Both subjective items can be graded on a 10-cm visual analog scale. The maximum subjective score is 20. All items were entered in the SCORAD evaluation form. The SCORAD index was calculated using the formula: A/5 + 7B/2 + C. In this formula, A represents the extent (0-100), B represents the intensity (0-18), and C represents the subjective symptoms (0-20).

The severity of atopic dermatitis as evaluated with SCORAD was graded as mild (≤20 points), moderate (20- 50 points), or severe (\>50 points). The severity of atopic dermatitis was evaluated with the SCORAD system at the beginning of the diagnostic hypoallergenic diet and at the end of this diet (before the exposure tests).

The diagnostic hypoallergenic diet {#sec2-6}
----------------------------------

This diet was designed to be free of any additives and allergens and was suggested to the patient during the diagnostic workup of food allergy; it was introduced after obtaining the patient\'s informed consent.

Over the period of 3 weeks we recommended the following foods:

Gluten-free foodsPotatoes, riceBeef, pork, and chicken meatVegetable and fruits only after thermal modification; but parsley, celery, and seasoning were not allowedThe patient was allowed to drink only plain drinking water, mineral water, or black tea.No other foods and drinks were allowed during this period of 3 weeks.

During this diet the patient was allowed to treat himself with a low-potency topical corticosteroid. Other anti-inflammatory substances and ultraviolet (UV) therapy were not permitted.

Results {#sec1-4}
=======

Patients {#sec2-7}
--------

One hundred and forty-nine persons---108 women and 41 men---entered the study. The average age was 26.03 years (SD: 9.6 years), with the minimum age being 14 years and the maximum 63 years. The mean SCORAD was 32.9 points (SD: 14.11) (maximum 79.5 points; minimum 12.5 points) at the beginning of the study. The mean SCORAD at the end of the diet was 25.2 (SD: 9.99). These data and the clinical characteristics of patients are presented in [Table 1](#T1){ref-type="table"}.

###### 

Patient older than 14 years of age suffering from atopic dermatitis - characteristics

![](IJD-57-428-g002)

In all patients a complete allergological examination was performed. The data about the occurrence of bronchial asthma, occurrence of seasonal or perennial rhinoconjunctivitis, the onset of atopic dermatitis, and family history of atopy were recorded \[[Table 1](#T1){ref-type="table"}\].

[Table 2](#T2){ref-type="table"} demostrates the categorization of the 149 patients according the severity of their atopic eczma at the beginning of the diet and at the end of the diet. At the beginning of the diet 32 (22%) patients suffered from the mild form, 97 (65%) from the moderate form, and 20 (13%) from the severe form of atopic dermatitis. The mean SCORAD at the start of the study was 32.9 (SD: 14.1). The mild form of atopic dermatitis was recorded at the end of the diet in 50 (33%) patients, the moderate form in 92 (62%) patients, and the severe form in 7 (5%) patients. The mean SCORAD at the end of this diet was 25.2 (SD: 9.99).

###### 

Patients categorized according the severity of atopic dermatitis at the beginning of the diet and at the end of the diet (with the mean SCORAD)

![](IJD-57-428-g003)

[Table 3](#T3){ref-type="table"} demonstrates the number of patients with increase and decrease in SCORAD at the end of the diet. Decrease of SCORAD was recorded in 119 patients (80%). A decrease of SCORAD by only about 1 point was recorded in 6 of the 119 patients, while in 113 patients (76%) the decrease of SCORAD was by more than 1 point. The mean decrease in the SCORAD was 7.7 points.

###### 

SCORAD at the end of the diet

![](IJD-57-428-g004)

Increase of SCORAD was recorded in three patients and in all of them the increase was by 3 points. No changes during this diet were recorded in another 27 patients (18%), i.e. the level of SCORAD at the beginning of the diet and at the end of the diet were the same.

Statistical evaluation of SCORAD {#sec2-8}
--------------------------------

SCORAD at the beginning and at the end of diagnostic hypoallergenic diet was evaluated with the Wilcoxon signed-rank test. We rejected the null hypothesis about the conformity in SCORAD I and SCORAD II because the average difference of 7.7 points was substantial and statistically significant (*P* = 0.00001).

Discussion {#sec1-5}
==========

Atopic dermatitis is a chronic, intermittent, inflammatory skin disease that may be associated in some cases with food allergies. Numerous other trigger factors for atopic dermatitis have been identified, including inhalable respiratory allergens, irritative substances, and infectious microorganisms such as *Staphylococcus aureus*. Psychogenic and climatic factors may also cause exacerbations of atopic dermatitis.

The epidermal barrier plays a crucial role in protecting the body against infection and other exogenous insults by minimizing transepidermal water loss and by conferring immunological protection.\[[@ref11]\] Filaggrin gene defects substantially increase the risk of atopic dermatitis. The increased skin permeability in those with such defects may increase the risk of sensitization to food and other allergens, indicating the importance of cutaneous allergen avoidance in early life to prevent the onset of atopic dermatitis and food allergy.\[[@ref11]\]

Food allergy appears to be an important factor in the exacerbation of atopic dermatitis in only a subset of children (and a much smaller subset of adults). Non- IgE- mediated mechanisms are sometimes implicated in the atopic dermatitis flare-ups associated with ingestion of the foods in question, and food allergy appears to have little or no role in children with nonatopic dermatitis.\[[@ref12]--[@ref14]\] In a questionnaire survey of schoolchildrens' perceptions regarding the factors influencing their atopic dermatitis,\[[@ref15]\] an extremely small proportion (8%) of respondents believed that certain foods or drinks had an effect on their eczema. A survey of adults in High Wycombe showed that 20% perceived exacerbations of their atopic dermatitis as adverse reactions to specific foods, but only 1% had confirmed food allergies.\[[@ref16]\] According to Sicherer, both atopic dermatitis and food allergy are, in the majority of individuals, transitory conditions that improve with increasing age.\[[@ref17]\]

It is important to determine the severity of atopic dermatitis for evaluation of disease improvement after and during therapy. Scoring of the severity of atopic dermatitis is demanded in clinical trials. The ETFAD has developed the SCORAD index to create a consensus on assessment methods for atopic dermatitis so that study results of different trials can be compared.\[[@ref18]\]

To evaluate the effect of the diagnostic hypoallergenic diet we calculated the SCORAD index at the beginning and at the end of this diet in all included 149 patients. This diet was recommended for 3 weeks and was clearly explained to the patient at the beginning of the study.

Patients were asked to record the symptoms of atopic dermatitis (the extent of involved skin, itching, sleep disorder, etc.) and any other health problems in special forms. In 119 (79.8%) patients there was improvement of atopic dermatitis, as indicated by the decrease of SCORAD. In 6 of these patients, the decrease of SCORAD was only by 1 point, while in 113 patients (75%) the decrease of SCORAD was by more than 1 point. The average level of the SCORAD decrease was 7.7 points. Worsening of atopic dermatitis was recorded during this diet in three patients, with increase of SCORAD by 3 points in all three cases. No changes in the severity of atopic dermatitis during this diet were recorded in another 27 patients, with the level of SCORAD at the beginning and at the end of this diet being the same.

Before the beginning of the diet the majority of patients in our study suffered from the moderate form of atopic dermatitis (97 patients), 32 from the mild form, and 20 from the severe form of the disease. At the end of the diet, improvement was recorded in the 20 patients with the severe form of atopic dermatitis, with only 7 of these 20 patients continuing to have severe disease; the SCORAD index was about 45 points in these patients at the end of 3 weeks, indicating a moderate form of atopic dermatitis. Although the average decrease in SCORAD (by 7.7 points) was not very marked from the clinical point of view, most of the patients evaluated this diet as having a favorable effect. The majority of the patients indicated that pruritus of the skin was diminished and that they could sleep better.

On the basis of our results we can conclude that introduction of the diagnostic hypoallergenic diet can serve as a temporary medical solution in adolescents and adult patients suffering from moderate and severe forms of atopic dermatitis.

After 3 weeks of the diagnostic hypoallergenic diet the patients were allowed to introduce the suspected food in their meals and educated about the performance of challenge tests with the probable food allergen. They were informed about the possibility of cross-allergy with pollen and about the risk associated with consuming meals containing aromatic additives and histaminoliberators. All patients were recommended an additive-free diet, with a low content of biogenic amines. Patients with chronic urticaria or atopic dermatitis may suffer from intolerance to histamine. A diet with a low content of biogenic amines may improve the condition of these patients. All patients included in this study evaluated this diet as having a positive effect on their symptoms.

Because of the uncertainties regarding the benefits and harms of dietary exclusion in people with atopic dermatitis, Bath-Hextall *et al*.\[[@ref19]\] conducted a systematic review of all relevant randomized controlled trials. They found some evidence to support the use of an egg-free diet in infants with suspected egg allergy and positive specific IgE to eggs in their blood. Only two of the 11 included studies tested for food allergy,\[[@ref20][@ref21]\] but those studies dealt with comparisons of two different forms of exclusion diets rather than a comparison of an exclusion diet vs a normal diet and therefore have not contributed to the question of whether any form of exclusion diet is helpful in such people. The other studies included unselected people with atopic dermatitis did not find any evidence of benefit for exclusion diets. Elimination diets can be difficult to follow. The studies reported in the Bath-Hextal *et al*. review\[[@ref19]\] were performed in different populations, with only one study presenting data on the severity of atopic dermatitis. The clinical importance of the small changes in severity scores obtained in many studies is unknown. Although diets excluding foods such as cow\'s milk are commonly advised, there is little evidence in favor of their benefit in unselected people with atopic dermatitis.\[[@ref19]\]

Future studies should be large enough to answer the questions posed, and should be reported according to Consolidated Standards of Reporting Trials (CONSORT) guidelines.\[[@ref22]\] Commonsense suggests that food exclusion studies should be done on people with history suggestive of food allergy, and positve results should be confirmed by appropriate allergy testing or challenge tests. A distinction should be made between young children and adolescents and adults because food allergy in children tends to improve over time. Disease severity should be measured using valid instruments and should include qualityof-life assessments and patient-centered outcomes that are easy to interpret clinically. Whereever possible, long-term (\>6 months) outcomes should also be recorded in such studies.

Conclusion {#sec1-6}
==========

On the basis of our results we recommend the introduction of this diagnostic hypoallergenic diet as a temporary medical solution in patients suffering from moderate or severe atopic dermatitis. This diet can serve as an important diagnostic test in the workup of food allergy.

**What is new?**

The diagnostic hypoallergenic diet can serve as a temporary medical solution in patients suffering from moderate or severe atopic dermatitis.
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